Maintenance of normal blood pressure and renal functions are independent effects of angiotensin-converting enzyme.
Angiotensin-converting enzyme (ACE) is expressed in many tissues, including vasculature and renal proximal tubules, and its genetic ablation in mice causes abnormal renal structure and functions, hypotension, and male sterility. To test the hypothesis that specific physiological functions of ACE are mediated by its expression in specific tissues, we generated different mouse strains, each expressing ACE in only one tissue. Here, we report the properties of two such strains of mice that express ACE either in vascular endothelial cells or in renal proximal tubules. Because of the natural cleavage secretion process, both groups also have ACE in the serum. Both groups were as healthy as wild-type mice, having normal kidney structure and fluid homeostasis, though males remained sterile, because they lack ACE expression in sperm. Despite equivalent serum ACE and angiotensin II levels and renal functions, only the group that expressed ACE in vascular endothelial cells had normal blood pressure. Expression of ACE, either in renal proximal tubules or in vasculature, is sufficient for maintaining normal kidney functions. However, for maintaining blood pressure, ACE must be expressed in vascular endothelial cells. These results also demonstrate that ACE-mediated blood pressure maintenance can be dissociated from its role in maintaining renal structure and functions.